. Sialoadhesin could be expressed by isolated fetal liver macrophages after cultivation in adult mouse serum, a known source of inducer activity, but was not dependent on the presence of this inducer, unlike adultderived madrophages. Fetal plasma contained inducing activity on day 13, but adult levels were not reached until 2 weeks postnatally. These studies show that sialoadhesin is differentially regulated compared with the erythroblast receptor and F4/80 antigen, that it is not required for fetal erythropoiesis, and that its induction on stromal macrophages is delayed until the onset of myeloid and lymphoid development. Sialoadhesin provides a marker to study maturation and functions of macrophages during ontogeny of the lymphohemopoietic system.
INTRODUCTION
Stromal macrophages (MO) (Crocker and Gordon, 1986; Crocker et al, 1988b) . Two novel MOrestricted hemopoietic cell-adhesion receptors have been identified in MO isolated from murine tissues. The best characterized is a lectinlike hemagglutinin, first described on adult resident bone *Corresponding author. marrow MO (Crocker and Gordon, 1986) , that binds sheep erythrocytes (SE) via recognition of sialylated glycoconjugates. When expressed at high levels, this receptor, originally termed SER and now sialoadhesin (Crocker et al., 1991) , mediates sialic acid-dependent attachment of murine myeloid and erythroid cells to murine MO (Morris, Crocker, et al., 1991. P.R. Crocker, unpublished) . The receptor is also present on specialized MO populations in spleen, lymph nodes, and liver, but is expressed at low levels on certain other Mf populations defined by the F4/80 differentiation antigen (Austyn and Gordon, 1981) . Sialoadhesin is regulated by a species-restricted plasma/serum factor required for maintenance of the receptor on isolated stromal Mf and for its induction on nonstromal Mf such as peritoneal cells (Crocker and Gordon, 1988a ). An inhibitory mAb (SER-4) that defines a plasma membrane polypeptide of 185 kD has been used to purify sialoadhesin from spleen and label stromal Mf subpopulations by immunocytochemistry in adult lymphohem0poietic tissues (Crocker and Gordon, 1989) .
A distinct hemopoietic cell-adhesion receptor that binds murine erythroblasts (Eb) by a divalent cation-dependent interaction (Morris et al., 1988) has been identified on fetal liver MO (FLMf), but this receptor has not been defined immunochemically. Recently, we have shown that a similar divalent cation-dependent receptor is present on adult bone marrow stromal Mf (Morris et al., 1991a) . Although both sialoadhesin and the EbR contribute to binding of hemopoietic cells to Mf, the nature of the ligand-bearing cells and function of each receptor are unknown. Two recent observations with the SER-4 mAb implicate sialoadhesin in specific lymphohemopoietic cell interactions in situ. In bone marrow, sialoadhesin is concentrated at sites of contact with developing myeloid, but not erythroid cells (Crocker et al., 1990) , whereas in spleen, high levels are expressed by marginal metallophils, a specialized subpopulation of Mf in contact with cells of the white pulp, and by Mf in the subcapsular sinus of lymph nodes (Crocker and Gordon, 1989) indicating a possible role in lymphoid-cell interactions with specialized Mf.
The ontogeny of the murine lymphohemopoietic system provides a further experimental model to learn about expression and function of sialoadhesin. Erythroid, myeloid, and lymphoid cells develop in a distinct sequence in different organs (Metcalf and Moore, 1971) and Mf defined by the plasma membrane antigen F4/80 are present at all sites of hemopoiesis (Morris, Graham, and Gordon, 1991b (Morris, Graham and Gordon, 1991b) . In this study, we examined expression of sialoadhesin by MO at different stages of development, using a specific rabbit polyclonal antiserum raised against the purified receptor (Crocker et al., 1991 (Crocker and Gordon, 1989) (Morris et al., 1988) . Immunocytochemistry with the SER-4 mAb on isolated FLMO confirmed that these cells did not express sialoadhesin (not shown).
The lack of sialoadhesin on FLMf was not due to the isolation procedure because adult resident bone marrow MO prepared by similar methods including collagenase digestion (Crocker and Gordon, 1986) (Crocker, Hill, and Gordon, 1988 (Crocker and Gordon, 1985) and sialoadhesin is selectively concentrated within the MO plasma membrane at contact points with immature myeloid but not erythroid cells (Crocker et al., 1990 (Crocker and Gordon, 1989) . These populations are closely associated with B lymphocyte subpopulations (Brelinska and Pilgrim, 1982; Fossum and Ford, 1985) (Towbin et al., 1979) (Crocker and Gordon, 1989 (Crocker et al., 1991) and to F4/80 ag purified by Dr. P. Dri in our laboratory. (Lawson et al., 1990 (Crocker, Hill and Gordon, 1988) .
Rosetting Assays Cells on coverslips were assayed as described (Morris et al., 1988) . Rosetting assays (Crocker, Hill and Gordon, 1988) (Laemmli, 1970) .
Proteins were transferred onto nitrocellulose (Towbin et al., 1979) and probed with 0.25/g/ml 125I-SER-4 IgG or 125I-5C| IgG, labeled by the chloramine T method (Austyn and Gordon, 1981) . Control blots for specificity were done in the presence of an 80-fold molar excess of unlabeled SER-4 or 5C1 IgG.
